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ABSTRACT 



An image display system, provided ^^it h a plurality o f 
displ ay units and a pointing device for moving a_cui sor 
f) eiween tne plurajftf^^ispiay units, mciUdfiS a cuKor 
p osition oeiectm^ unit lor detecting a aesireg cursor move- 
m ent that corresponds to an operation of the pointing devic e 
a nd a cursor movement control unit for moving the cursor 
co mmensurate with the operation of the poi^tln^ ae.^ aCfc 
su ch that the cursor is moved differently from one disp lay 
unit to another. 
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UPDATE Cp(xp,yp) SO AS TO BE LOCATED 
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if X p < 0 then x p = 0 
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FIG. 2 
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IMAGE DISPLAY SYSTEM WITH 
INTELUGENT POINTER DISPLAYING 
CAPABILITY 

BACKGROUND OF THE INVENTION 

1. Field of the lovention 

The present invention generally relates to image display 
systems and more particularly, to an image display system 
for displaying images using a plurality of display appara- 
tuses. 

Recently, users of a personal computer often run a plu- 
rality of programs such as a word processor or a spread sheet 
simuhaneously or have a plurality of sets of data displayed 
on the screen. In such a type of usage, the content to be 
displayed may be so voluminous that the display area of a 
single display device proves insufficient. For this reason, 
systems provided with a plurality of display devices are 
sometimes used. 

2. Description of the Related Art 

Japanese Laid-Open Patent Application No. 62-229325 
and Japanese Laid-Open Patent Application No. 62-256125 
disclose methods for displaying a cursor in a system pro- 
vided with a pluraUty of display device. 

FIG. 1 shows a coordinate system used in Japanese 
Laid-Open Patent Application No. 62-229325. As shown in 
FIG. 1, in Japanese Laid-Open Patent Application No. 
62-229325, the position of the pointer is updated within the 
same coordinate system shared by a CRT 1 and a CRT 2. 

FIG. 2 is a flowchart showing an algorithm of a process 
according to Japanese Laid-Open Patent Application No. 
62-229325. 

As shown in FIG. 2, the pointer position is updated in step 
S202 without making any distinction between the CRT 1 and 
the CRT 2. 

FIG. 3 shows a coordinate system used in Japanese 
Laid-Open Patent ^plication No. 62-256125. 

As shown in FIG. 3, in Japanese Laid-Open Patent 
Application No. 62-256125, the position of a mouse cursor 
is updated within the same coordinate system (referred to as 
BMM in Japanese Laid-Open Patent Application No. 
62-256125) shared by the CRT 1 and the CRT 2. 

FIG. 4 is a flowchart showing an algorithm of a process 
according to Japanese Laid-Open Patent Application No. 
62-256125. 

As shown in FIG. 4, the cursor coordinate is calculated in 
step S2 without making any distinction between the CRTs. 

The related art disclosed in Japanese Laid-Open Patent 
Application No. 62-229325 and No. 62-256125 does not 
assume a case where the number of pixels (pixel count) and 
a pixel pitch (pixel-to-pixel pitch) differ from one display 
device (CRT or the like) to another. In other words, the 
related art does not provide for a process whereby the cursor 
movement per a mouse input differs from one display device 
to another in a system where a plurahty of display xievices 
characterized by different pixel count and pixel pitch are 
used. Such an arrangement has a disadvantage in that the 
cursor cannot be moved smoothly between the plurality of 
display devices. 

One type of problem (first problem) related to movement 
of the cursor is caused by failure to provide a method for 
updating a cursor display position for each display device. 
Another type of problem (second problem) is caused by 
failure to adapt for a cursor movement between different, 
means of display by updating the cursor depending on the 
display means and the displayed position. 
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A description will now be given of these problems, by 
contrasting the problems with requirements of users oper- 
ating a pointing device such as a mouse in a system in which 
a plurality of display devices are used, 
5 The first problems will now be divided into aspects 1(a), 
1(b) and 1(c). 

The aspect 1(a) of the first problem is caused even when 
the plurality of display devices have identical characteristics 
(pixel count, pixel pitch etc.) and concerns a user request 
10 that the cursor movement be adapted for the displayed 
content in respective display devices. The aspects 1(b) and 
1(c) concern a user request that the cursor be moved in a 
regular manner from one display device to another even 
when the display devices have different characteristics. 

A description will now be given of the details of the 
individual aspects. 

According to aspect 1(a), the cursor movement (velocity) 
cannot be selectively set for individual display devices. In a 
system using a plurality of display devices, the displayed 
content may be varied from one display-device to another. 
For example, one display device could be dedicated to 
display of documents, while another display device could be 
dedicated to display of diagrams. Finer pointing is required 
in the display device dedicated to display of diagrams than 
in the display device dedicated to display of documents. A 
requirement exists that the mouse cursor be moved slower in 
the display device dedicated to diagrams than in the display 
device dedicated to documents in order to enable finer 
pointing. 

However, no technology has been ayailable^t n ^^jy* a 
re latio'nship between an output signardf a pointing dey ice 
and a distance bet ween cursor_dis pia.y, positi ffns^beiore an d' 
after tne movement (the number of pix els by which^ the 
positio uii aic uffbct Hum each uthei). ' ' * 

35 Aecer ding -to- a 5pgcn('f?)nt-isnmpossible to ensure that, 
given the same physical movement of the mouse, the dis- 
tance on one display device between cursor display positions 
before and after the movement is the same as the corre- 
sponding distance on another display device. A requirement 

4Q exists, particularly in those cases where similar tasks are 
carried out using a plurahty of display devices, that the 
physical distance that the cursor moves on one display 
device be the same as the corresponding distance on another 
display device, given the same mouse movement. According 

45 to such a requirement, it is desired that the mouse pointer 
exhibits a 5 cm on-screen movement both in the display 
device Dl and in the display device D2, when the mouse is 
moved 15 cm, for example. 
FIG. 5 illustrates aspect 1(b) of the related art. Referring 

50 to FIG. 5, a display system includes display devices D31 and 
D32, a computer 21, a keyboard 22 and a mouse' 23. 

As i ndicated by the arrows Al a nd A2, a given movement 
of thr mousc 23 do not cause the pbltliei^ TC SgVetfae-jifa ie ' 
on-sg TeeFdistance on the display a eVteTTPl and on the 

55 displaVrievice D32 if th c_pixcl pjtctieti Ol the-dlSlilavdev ices 
D31'^and JD32 arc different . 

AccdrSmg to aspect 1(c), it is impossible to match the rate 
of a cursor rnoyemcn t o n on<^^ ^di.« |p ) ay device with the 
c orre'^ ondinp-rate ^n^nnther Hi'^tnlav H fi^cc. ATSquircment 

60 c xistsTw hen a plurahty ot display d evices are'used Tt hat thg ' 
rate of a rnouse cursoi* ifloyemem ^ thc same from on e 
displa y device to_ajaflUl£r. fe r example, as suming that ttie 
cur rorcau be moved end to'end bn a display'device UTwE en 
t he mouse is moved 15 cm, users may de sire that t he cu rsor 

65 on an other dis pla y device D2 b e also moved end t o end. _ 
Wh ile aspect concems matchin g ofThc distances, as pect 
1(c) concerns the rate of the on-screen pointer movement. 
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An opera tor_usiiig -a_ mouse may often have an image o f 
h pwTarthe mouse should be moved in order to move tl;t e 
p ointer from one end of the screen to another. Such a n 
o perator may fin d a system difiScult to use if the pointe r 
mo ves end to cna on one display aevicc and on ly mnvpi^v^ 
of the width of the screen on another disp lay de vice^ w hen 
thS'mouse is moved 15 cm. Stated otnerwise^ such a use r 
may'waBt 'the pointer to move at a regularrateojiJhejscreen 
instea'd"of wanimg the poinisr Lu tuoVTthe same distance on 
different display devices in response to the same mouse 
operation. 

FIG. 6 illustrates aspect 1(c) of the related art. In FIG. 6, 
those components that are the same as the corresponding 
components in FIG. 5 are designated by the same reference 
numerals and the description thereof is omitted. 

Referring to FIG. 6, a display system includes display 
devices D41 and D42 characterized by different pixel 
counts. The display device D41 is a 640x480 pixel display 
and the display device D42 is a 1600x1200 pixel display. 

As indicated by the arrows Bl and B2, the same physical 
movement of the mouse causes the cursor to move end to 
end in the display device D41 but causes the cursor to move 
only a certain distance on the display device D42. 

A description will now be given of the second problem. 
According to the second problem, the cursor position 
changes differently depending on its position on the screen, 
A requirement exists that such a difference be eliminated. 

More specifically, users having such a requirement and 
using two display devices arranged horizontally may want 
the cursor to change its display position in a regular manner 
when the cursor moves from the top of screen and when it 
moves tmm the bottom thereof. 

FIG .^illustrates the second problem of the related art. 
Referring to FIG. 7 those components that are the same as 
the corresponding components are designated by the same 
reference numerals and the description is omitted. 

As indicated by the broken lines, w hen the cursor of the 
m ouse 23 is moved from the^dispjav devic6J D41,t Q^|he^ 
dis ^^v device 042 or viceversa. th e^cursiML changes its 
position diff erently depending on the position^of the cur sor 
on a feoii'rce screen . Mor e spft f^i%fll1yi ^^'^firri ^^pt rifl ^. 

cuTf^T hp.fwp.e n_pr>int a anH pttT iil A ii u i m h i nripji|_atmnc 



different from the corrfifi Epnding orientations r>f the move 
lent between pomt d and pomTD! ^ 
The reason for this inegulanty is that, according to the 
display position calculating method of the related art, the ^ 
mouse cursor is displayed at the same vertical coordinate 
before and after the movement from one display device to 50 
another. Alternatively, a predetermined value is added to the 
vertical coordinate on the source display device to determine 
the vertical coordinate on the destination display device. 
When the distance between the points a and d on the display 
device D41 differs from the distance between the points A 55 
and D on the display device D42, that difference in the 
distances is reflected by different vertical positions of the 
cursor on the display devices D41 and D42. When the 
number of pixels displayed by the display device D41 is 
different from that of the display device D42, the cursor go 
moving leftward from point E may not be displayed on the 
display device D41 at all. 

SUMMARY OF THE INVENTION 

Accordingly, an object of the present invention is to 65 
provide an image display system in which the aforemen- 
tioned problems are eliminated. 
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Another and more specific object of the present invention 
is t o provide an ima^ e display system in which a pointer o f 
a p olnting~device is moved identically on a plurality of 
dis pfav devices characterized bv diff erent H^fiplay^ng 
ca pabililig s. 

The aforementioned objects can be achieved by an image 
display system pr ovided with a plurality of display m^ ns 
and a pointing device for moving a cursor between said 
'plurality ot display means, comprising: cur sor position 
det ecting-ftieaas tof de tectmg a cursor movement input that 
corre sponds to an operation of the p oi nting device;_a nd 
curso r^ovement co ntrol means ror movmg itie curs or 
co mmensurate with ttie operation of_the pointing devi ce 
suc h that, given the same cursor movement input detected by 
said cursor position detecting means, an o n-screen move ^ 
me nrot the cu rsor ditters fr om one display m^ns to anothe r. 

According to the image display system of the present 
invention, cursor movement and cursor position can be 
optimized for individual display means. Thus, the cursor can 
be moved between a plurality of display means in such a 
way as to best fit the image content displayed on the display 
means. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Other objects and further features of the present invention 
will be apparent from the following detailed description 
when read in conjunction with the accompanying drawings, 
in which: 

FIG. 1 shows a coordinate system used in a first image 
display system of the related art; 

FIG. 2 is a flowchart showing an algorithm of a process 
in the first image display system of the related art; 

FIG. 3 shows a coordinate system used in a second image 
display system of the related art; 

FIG, 4 is a flowchart showing an algorithm of a process 
in the second image display system of the related art; 

FIG. 5 illustrates a problem in the related art; 

FIG. 6 illustrates another problem in the related art; 

FIG. 7 illustrates still another problem in the related art; 

FIG. 8 illustrates an operating principle of the present 
invention; 

FIG. 9 illustrates a schematic construction of an image 
display system according to a first embodiment of the 
present invention; 

FIG. 10 is a block diagram showing a system of the first 
, embodiment; 

FIG. 11 illxistrates the relationship between the virtual 
coordinate system of the cursor and the coordinate systems 
of displays according to the first embodiment; 

FIG. 12 is a flowchart showing a cursor movement 
process according to the first embodiment; 

FIG. 13 illustrates the relationship between the virtual 
coordinate system of the cursor and the coordinate systems 
of the displays according to a second embodiment; 

FIG. 14 is a flowchart showing a cursor movement 
process executed by the CPU 15 according to the second 
embodiment; 

FIG, 15 illustrates the relationship between the virtual 
coordinate system of the cursor and the coordinate systems 
of the display devices according to a third embodiment; 

FIG. 16 is a flowchart showing a cursor movement 
process executed by the CPU according to the third embodi- 
ment; 
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FIG. 17 illustrates the relationship between the virtual 
coordinate system of the cursor and the coordinate systems 
of the display devices according to a fourth embodiment; 

FIG. 18 is a flowchart showing a cursor movement 
process executed by the CPU according to the fourth 5 
embodiment; 

FIG. 19 illustrates the relationship between the virtual 
coordinate system of the cursor and the coordinate systems 
of the display devices according to variations of the fourth 
embodimeat; and 

FIG. 20 shows a schematic construction of a notebook 
personal computer system to which the embodiments of the 
present invention could be applied. 



The _first embodiment iiRftsj \^irfTTa1 mo u se curs or coor- 
dinateZisj^tem Cp wEicBnT'separate fromactuaT^tSplay 
coordipate Tystems of the^d ispbv devices Dl and D27The 
virtual coordinate _systcnrCp ls'TelaICd t o the display co^ r- 
dinate syst em CI oi the dis pla y d6Vice"Di ana ttie disp lay 
coo rdinate' system C2 nf^t hal di faplnv devioo 03 i n it he 
following manner. 
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FIG. 8 illustrates an operating principle of the present 
invention. ^ 

An imap;ftHi<^pbiy syst^- Hi according to the presejit in ven- 20 
tion co mprises a pointing device 2. cursor position detecti ng ^ 
. means' ^ cursor movement controlling means_5_ ajid a 
plurali tyot display means i-i-1-n 

The poi nting device 2 is used to move a cursor 3 betw een 
the plurality ]of display devices 1-1- 1-n. 

The cu rsor movement controlling means 5 moves the 
cursor 3 responsive to the operation ot ttie pointing device 
2, calli ng upon different conditions pro vided tor differen t 
display means. 

FIG. 9 illustrates a schematic construction of the image 
display system according to a first embodiment of the 
present invention. FIG. 10 is a block diagram showing the 
system of the first embodiment. 

The image display system of the first embodiment is a 
personal computer image display system 11. 

Referri ng to FIG 9, the persona lxQOimteijaiap.R dispbv 
syst em "11 comprises a personal computer 12._d isplav 
devices bl and D2 tor displa ying dataprocessed by^ the 
perhouai Lumpillci iz, a xeyooard l!j^ tor in putting-data^d 
ins'micuons 10 the personal computer 12, a mouse 14 fo r 
movin g'a cursor to images displayed on the display devices 
Dl ana^ ^ 

Referrfng also to FIG. 10, the personal computer 12 
comprises a CPU 15 for processing data, a main memory 16 
for storing data and programs, a video memory 17 fox 
holding image data of images to be displayed on the display^ 
devices Dl and D2, and a bus 18 for connecting the CPU 15, 
the main memory 16 and the video memory 17, ITie video 
memory 17 comprises a video memory 17fl for the display 
device Dl and a video memory 17^? for the display device 
D2. 

llie display device Dl and jhe display device D2 dj ffer 
from each other in pixel count and pixel pitch, which are 
inclusively re terrea to Ui> uixel auaiiuem eni in tneTlatlTi s. 55 

More speciti call y. the display ^^W'-^ ni ic ^ap;j|^|p r^f 
displaying 0^ pixels i n the X direction and 480 pixels i n the 
Y directio n. Ttie"pixel p 'tyn sf-r tn n s mm i^^i^ay 
device "UZ is c apable of displaying 1600 pixels in the X 
dire ction ana pixels in the Y directinqi. 1 ne pixel pitc n 60 
is set to 0.25 m m, that is, about half that of the display dev ice 
Dl. The ratio oet wcen the pixel count of the displaylle vice 
Dl and that-ot'the displa y device D2 is 2 :5. 

A cursor movement proce ss for m oving the cursor 
bet ween Jhe display devices Ul and D2 is executed by the^ 65 
CPU 15 according to a program stored in the main memory 
16. ' 



35 
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(2) 
(3) 
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The range of the coordinate system Cp is defined as 
follows. 



0^xp^6AQ, 0^>'p<480 
640^jc/?si440, 0^^:p^640 



(5) 
(6) 



FIG. 11 illustrates the relationship between the virtual 
coordinate system of the cursor and the coordinate systems 
of the displays according to the first embodiment. FIG. 11 is 
a graphical representation of the numeral relations of (1)- 
(6). 

Referring to FIG. 11, X coordinates in the virtual coor- 
dinate system Cp are marked above the X axis and Y 
coordinates in the coordinate system Cp are marked to the 
left of the Y axis. X coordinates in the coordinate system CI 
of the display device Dl and the coordinate system C2 of the 
display device D2 are marked below the X axis. Y coordi- 
nates in the coordinate systems CI and C2 are marked to the 
right of the Y axis. 

The virtual coordinate system Cp is configured for a pixel 
pitch of 0.25 mm. Since 1 pixel in the coordinate system CI 
of the display device Dl having a pixel pitch of 0.5 mm 
corresponds to 2 pixels in the virtual coordinate system Cp, 
a given point may have a Y coordinate "400" in the virtual 
coordinate system Cp and "200" in the coordinate system 
CI. Another point may have a Y coordinate "800" in the 
virtual coordinate system Cp and "400" in the coordinate 
system CI. 

Since 1 pixel in the coordinate system C2 of the display 
device D2 having a pixel pitch of 0.25 mm corresponds to 
1 pixel in the virtual coordinate system Cp, a given point 
may have a Y coordinate "400" in the virtual coordinate 
system Cp and "400" in the coordinate system CI. Another 
point may have a Y coordinate "800" in the virtual coordi- 
nate system Cp and "800" in the coordinate system CI. 

FIG. 12 is a flowchart showing a cursor movement 
process executed by the CPU 15 according to the first 
embodiment. 

When the jnouse 14 is operated, the CPU 15 is supplje d, 
from T HTmouse 14. with information Pfpx. pv^ indicating 
the-"So vement of a cui^orr^ e CPU" 15'Tfagir'aggr]ffi 

infnfffl gTihn P^ ' pY , p y ) inrii eftrittfj -lhe mOTO TSnT^f^'^ f'^p fw^r 

to the'curre nt coordinat^ <=^ ^pfapi 3T) ^^"^ mirgnr.m the 
virtual'^coor ^nate system Cp (steps Sl-1, 51- 2). 

When'th e information Pfpx/ pv XiDdicatip i ^l hemovcment 
of the 'iguHor is_adde.dLtQ-.the" curre n t . gj rsor-coordinates 
Cp(xp, yp)~in the virtu al coordinate system Cp in st ep Sl-2, 
the cursor positionjin the virtual coordinate system Cp is 
updated. ■ — - 

The CPU 15 th^enjQgdifiesjhe_cursQr_cox>cdinates Cp(px, 
py) updated in step _S1^2^o thal_Jhe_ansQi_coordinates 
Cp(px, py) are located in a display able area (step SI -3), 



03/03/2003, EAST version: 1.03.0002 



i 



us 6,219,027 Bl 



8 



More specifically, in step SI -3, if the X coordinate xp of 
the cursor coordinates Cp(px, py) updated in step SI -2 is 
smaller than 0, that is, if the X coordioate xp is smaller than 
the X coordinate of the horizontal edge of the coordinate 
system CI of the display device Dl, the X coordinate xp is 
located inside a displayable area of the display device Dl by 
setting the X coordinate xp to the X coordinate of the 
horizontal edge of the coordinate system CI of the display 
device Dl, that is, by setting the X coordinate xp to 0. If the 
Y coordinate yp is smaller than 0, that is, if the Y coordinate 
yp is smal ler than the V cOo r dm ategftfa^-v u itical edge of tfae 
coordinate Tsystems CI and ot me aisptgyttev i c eG Dl- a nd 
D2, respect ively, the Y coordinate yp is located insiae tne 
displayable area of the display devices iJl mjU D2 bysetlTng 



CPU 15 also sets the Y coordinate yl of the coordinates 
Cl(xl, yl) to yp/2. 

If it is detenmined in step SI -4 that the cursor is located 
in the dis^il gyablc area ot th^ display device D2, the CPU 15 
convcrts-tnc vu-tuai cursor coordinates CpCxp, vp) to the 
coordinates"C2(x2, y2) of the display device D2 and stores 
image data of the cursor in the video memory 17^? for the 
display device D2 at addresses corresponding to the coor- 
dinates C2(x2, y2) (step SI -6). 

More specifically, in step Sl-6, the CPU 15 converts the 
virtual cursor coordinates Cp(xp, yp) to the coordinates 
C2(x2, y2) of the display device D2 by subtracting 1280 (the 
X coordinate of the horizontal edge of the coordinate system 
CI of the display device Dl) from the X coordinate xp of the 



the Y coorai naie yp to ttie Y coordinate ot the vertical'eBge 15 virtual cursor coordinates Cp(xp, yp). Since the pixel pitch 
of the coordinate systems CI an d C2 nf th e display device s 
Dl and D2, res pectively, that is, by setting the Y coordinat e 
yp t o 0. ' 

'Iflhe X coordinate xp is greater than 2879, that is, if the 
X coordin'Ste- is-greater than the X eoordtuate of-Tftg^ ri- 
zontal edge ot tli ecoordinate system C2 of the dSpla y 
device D2, the A coordin ate xp is located inside the dis- 
play able"a icd of the ^Qisplay device fJ2 by settinii- ine X 
coordinate xp to the X coordinate ofthe horizontal e dge of 
the coordinate system of the display device D2, that is, by 
setting the X coordinate to z»/y. 

If the X ceordinatF^ is smaller than 1280 and the Y 



coordinate^yp"i sgreater than 959, that is, greater than the Y 
coordinate' W'orthe vertical edge of the coordinate s ystem 
CI of the display de vice Dl, the Y coordinate yp is located 
inside the displayable area of the display device Dl by 
setting the Y coordinate yp to the Y coordinate yp of the 
vertical edge of the coordinate system CI of the display 
device Dl, that is, by setting the Y coordinate yp to 959. 

If the Y coordinatcvp is greater than 1279, that is, great er 
than th'e"Y coordinate of the vertical edge of the coordina te 
system nf \\\e. displa y rievic e_D2, th e Y coordinate yp is 
located insid ethe dis piayable-ai£a-QtiECTjajla y'device "D2 
by setringlhe Y c oordinate yp to the Y_coordinate of the 
vertical edge-qfThe^coordinate- system C;2ldfnihe_display 
device p2,JhaLis, .by„settingahe3Lcoordinate-yptoT279. 

WitlUhfi. above -df^srribr,d,aixa ngement, the virtual curs o r 
coor dinates Cp(xp, yp) are locat ed in the coord inatesystem s 
CI and C 2, that is, in the displayable area ot the disp lay 
deviceT DI apd_ U2! 

H a ving^located the virtual coordinates Cp(xp, yp) in the 
coordinates ystems CI and C2 of the display devices D l and 
D2, respectively, the CPU 1 5 then determines w hether ttie 
curs or is located in the displayaoie area ot tn e dispiayctevice 
Dl or thedispla yahle area nf the riisplj ^y d eyiceU2 ( step 

More specifically, in step SI -4, the X coordinate xp of the 
virtual cursor coordinates Cp(xp, yp) is referred to for the 
determination. If the X coordinate xp is smaller than 1280, 
it is determined that the cursor is located in the displayable 
area of the display device Dl. If the X coordinate xp is equal 
to or greater than 1280, it is determined that the cursor is 
located in the displayable area of the display device D2. 

If it is determined in step SI -4 that the cursor is located 
in the displayable area of the display device Dl, the CPU 15 
converts the virtual cursor coordinates Cp(xp, yp) to coor- 
dinates Cl(xl, yl) of the display device Dl and stores image 
data of the cursor in the video memory 17a for the display 
device Dl at addresses corresponding to the coordinates 
Cl(xl, yl) (step Sl-5). 

More specifically, in step Sl-5, the CPU 15 sets the X 
coordinate xl of the coordinates Cl(xl, yl) to xp/2. The 



of the display device D2 is the same as that of the virtual 
coordinate system, the Y coordinate y2 of the coordinates 
C2(x2, y2) ofthe display device D2 is set to the Y coordinate 

20 With the above-described arrangement, the ratio between 
the movement ofthe cursor on the display device Dl and the 
movement on the display device D2 is 1:2. Since the ratio 
between the pixel pitch on the display devic e^ Dl and t he 
pix el pitch onJlie-displa y device D2 is 2: 1, H i e cursor display 
25 posiiioi Lmovcs re gularly across the display devices Dl and 

02. 

Thus, according to the first emb odiment, _regular m ove- 
ment dftlie"cli rsor-aefo ss-tfae^ispiay ae vicesT)! and_D2 is 
ensu red notwithstan ding^ the~~difference otherwi se— found 
30 bet ween me mouse-dnven cu r sor movem ent-QP-the-displav 
devi ce Dl and the corres ponding move ment on the displ ay 
device D 2. In this way, tKrproblccQ^ating jQ_as pect 1 (c) 
of tKe related art is resolve d. 

There are othei^approaches tor determining and cp nvert- 
35 ing ^he^ursor movement. For example, when the^m ouse 
cursnT is d^splavpH nn the ^i>p| ^v device 01. outp uts from 
the mo use could be proc ^eyrpH in steps nf 7.j-anH^ when the 
mouse cursor is displam ioa-4hcttl5play device 02, outputs 
from the mou se could bc fitocessed in steps of 1. 
40 According to this variation of the first embodiment, when 
the mouse-cm-sor- di s play po s it ioT miOves f ium thel^ isplav 
device 01 to-the~display device 02, yl is added to th e Y 
coordinate-yl-of-the-coordinates-et(5^i, yi; ot tbe display 
device Dl-(i-e:"yl--is-doubled)-so-as-tQ..iihlain the Y 
45 coordinate y2 of the coordinates C2(x2, y2) of the display 
device D2. 

WHenlhe mouse cursor display posi tion moves from t he 
displa>nacvice-E>2-to-tfee-di splay-devicel31, -y2/2 is add ed 
to the Y c6oFdinate'y2"oflhe c oordinates C2(x2, y2) ofthe 

50 display devicFD2Tije^ y2 isHivided by 2) so as to obta in the 
Y coordinate yrbf the coordinates Cl(xl^yl) of th e display 
device 01. In tEis way, _the_p_roblem,relating to aspect 1(c) 
is resolved. ' 

The first embodiment and its variation described are 

55 di rected to the display po sition o f the_ r""^'<^^ ^-urgr^r 
FloweveiTTne present invention" is also^ applicable to calcu- 
lating the display position of painting software objects and 
the like moved on the screen by mouse operation. Although 
the above description gives an example of two display 

60 means connected to each other, the first embodiment and its 
variation can easily be apphed to three or more display 
means connected to each other. 

Further, the above description assumes that a predeter- 
mined mathematical relation is used to update the display 

65 position. However, the method of calculating the display 
position may be determined by the user for each display 
device. 
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The variation of the first embodiment may be modified 
such that the user specifies the step count for each display 
means so that the step count is referred to when the display 
position LS updated. 

Alternatively, several predetermined speed patterns for 
displaying the cursor may be provided as options. For 
example, a high-speed pattern and a low-speed pattern could 
be provided for the user to choose from. The display position 
may be updated such that outputs from the mouse are 
processed in steps of 1 in accordance with the high-speed 
pattern and in step of 2 in accordance with the low-speed 
pattern. 

The ratio betwee n the pixel count of the display device Dl 
and tHa t'of'tHe display device D2 is 2:5. Thus^ with the 
relate djrt discussed with re fpTPn"" ^'^ ^^^^ s,-jL^aniial 
mouSTmov emen t that c ause s the cursor to move from end 
to 6nd 6n the3I 
40%^ 



^can only move the"cursor 

iGe^me d istance on the display deviceTyZ : 

AucuidiiiU to tUt tirst embodiment and its variaiion. 



10 



how ever, ihe cursor movement rate is double that ot the 20 
display " device Dl available on the display device D2. 
Thergforc^JhejiiobJ f m relating to a s pect l{b) e xplaine d with 
refererice-te-i^lG, b is resolved to a gieat-extent. 

It isjG-bc-iiOted thai the nrst emDoaimeni ana its variation 
ensure^fa at a pusilive value ot Y coordmaie is aaaed to the 25 
soufc^ i* coordinate when tne cursor display position is 
moyed from thr di-plny drvlrr hi rn Ihr ili jHny dcvirr O?, 
and a negative value of Y coordinate Ls added to the source 

Y coordinate when the cursor display position is moved 
^from the display device D2 to the display device Dl. 30 

FoTjcxample, when the curs or at the source Y coordinate 
yl=10 of the display device Dl is moved to the display 
devicr©2; iU is added to the soUrce Y coordinate yi. When 
the source Y coordinate yi is zuu, zuu is adaea to the source 

Y cooidioa ter - yl. Tlius, llie valUe added to the sourc e Y 35 
coordina te yi va!lei> aepenaing on tne v alue Qf the source Y 
coorainate yi. i ne greater the value of the source Y coor- 
dinate yl, the larger the value added to the source Y 
coordinate yl, resulting in smooth movement of the cursor 
from the display device Dl to the display device D2. 40 

When the cursor at the source Y coordinate y2=20 of the 
display device D2 is moved to the display device Dl, -10 is 
added to the source Y coordinate y2. When the source Y 
coordinate y2 is 400, -200 is added to the source Y coor- 
dinate y2. Thus, the value added to the source Y coordinate 45 
y2 varies depending on the value of the source Y coordinate 
y2. The greater the value of the source Y coordinate y2, the 
smaller the value added to the source Y coordinate y2, 
resulting in smooth movement of the cursor from the display 
device D2 to the display device Dl. 50 

The ad ded value may not necessa rily vary in strict acco r- 
dance Wl Th tne source Y coordinate . For example, the same 
value 200 may be added to the source Y coordinate y 1=399 
and the source Y coordinate yl«400. Accordingly, the sec- 
ond problem described with reference to FIG. 7 (difference 55 
in orientation of movement between movement a-A and 
movement A-D) is resolved. Moreover, according to the 
first embodiment and its variation, most of the points on the 
display device D2 will find corresponding points on the 
display device Dl, Very few points on the display device D2 60 
will be like point E as shown in FIG. 7. 

A description will now he giv en of a second embodiment^' 
of the present i nvention. FIG^ 13 illustrates the relationsh ip 

hetweetr Ihe^v/iiiu^l ynnrHIn alfl- r . yr.fr m of i h ^ ■ !f[ S f>r f^nd 

coordinate s^yop.msj^ll ^fl n d H^^^f^ ^l R y r^rvir rs-fill and 65 
D12, respectively, accordiflg. ln Ihr >i Br n nd e mbodig aent. The 
ratio between the pixel count of the display device DU and 



that of the display device D12 is 2:5. It is to be noted that 
vertical coordinates of the display device DU are defined in 
terms of a distance from the bottom. The other aspects of the 
construction of a computer system assumed in the second 
embodiment is the same as that of the first embodiment, and 
the description thereof is omitted. 

The virtual coordinate system Cp shown in FIG. 13 is 
related to the coordinate system Cll of the display device 
Dll and the coordinate system C12 of the display device 
D12 in the following manner. 



15 



xll=xpP. 

xn=xp-^2R0 
yll-yp 



(7) 
(8) 
(9) 
(10) 



FIG. 14 is a flowchart showing a cursor movement 
process executed by the CPU 15 according to the second 
embodiment. 

When the mouse 14 is operated, the CPU 15 is supplied 
with information P(px, py) firom the mouse 14 indicating the 
movement of a cursor. The CPU 15 then adds the informa- 
tion P(px, py) indicating the movement of the cursor to the 
current coordinates Cp(xp, yp) of the cursor in the virtual 
coordinate system Cp (steps S2-1, S2-2). 

When the information P(px, py) indicating the movement 
of the cursor is added to the current cursor coordinates 
Cp(xp, yp) in the virtual coordinate system Cp in step S2-2, 
the cursor position in the virtual coordinate system Cp is 
updated. 

The CPU 15 then modifies the cursor coordinates Cp(px, 
py) updated in step S2-2 so that the cursor coordinates 
Cp(px, py) are located in a displayable area (step S2-3). 

More specifically, in step S2-3, if the X coordinate xp* of 
the cursor coordinates Cp(px, py) updated in step S2-2 is 
smaller than 0^ that is, if the X coordinate xp is smaller than 
the X coordinate of the horizontal edge of the coordinate 
system Cll of the display device Dll, the X coordinate xp 
is located inside a displayable area of the display device Dll 
by setting the X coordinate xp to the X coordinate of the 
horizontal edge of the coordinate system Cll of the display 
device Dll, that is, by setting the X coordinate xp to 0. If the 
Y c oordinate yp is smaller t han 0, that is, if the Y coordinate 
yp is smaller than the Y coordinate bf IhC verilcal eSge ofTfre' 
cooFdm atc^stcms cii ana ul2 ot the display devices-ll ll 
and'-DT2, re spectively, the Y coordinate yp is located ins ide 
the disp tayaB'le area ot the display devices Dll and'STS by 
setting the Y coordmat£ _vaiicahe-¥^3eQrdiflat6-Qf4b&Ateptical 
edge-of-the co ordinate systems Cll and C12 of the disp lay 
davices-E)11" ^d D12, respectively, that is. by setting the Y 
coordinSie yp}0JL^ 

If thrX^Jofdinate xp is greater than 2879, that is, if the 
X coordinate is greater than the X coordinate of the hori- 
zontal edge of the coordinate system C12 of the display 
device D12, the X coordinate xp is located inside the 
displayable area of the display device D12 by setting the X 
coordinate xp to the X coordinate of the horizontal edge of 
the coordinate system of the display device D12, that is, by 
setting the X coordinate to 2879. 

If the X coordinate xp is smaller than 1280 and the Y 
coordinate yp is greater than 959, that is, greater than the Y 
coordinate yp of the vertical edge of the coordinate system 
Cll of the display device Dll, the Y coordinate yp is located 
inside the displayable area of the display device Dll by 
setting the Y coordinate yp to the Y coordinate yp of the 
vertical edge of the coordinate system Cll of the display 
device Dll, that is, by setting the Y coordinate yp to 959. 
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If the Y coordinate yp is greater than 1279, that is, greater 
than the Y coordinate of the vertical edge of the coordinate 
system C12 of the display device D12, the Y coordinate yp 
is located inside the displayable area of the display device 
D12 by setting the Y coordinate yp to the Y coordinate of the 
vertical edge of the coordinate system C12 of the display 
device D12, that is, by setting the Y coordinate yp to 1279. 

With the above-described arrangement, the virtual cursor 
coordinates Cp(xp, yp) are located in the coordinate systems 
Cll and C12, that is, in the displayable area of the display 
devices Dll and D12. 

Having located the virtual coordinates Cp(xp, yp) in the 
coordinate systems Cll and C12 of the display devices Dll 
and D12, respectively, the CPU 15 then determines whether 
the cursor is located in the displayable area of the display 
device Dll or the displayable area of the display device D12 
(step S2-4). 

More specifically, in step S2-4, the X coordinate xp of the 
virtual cursor coordinates Cp(xp, yp) is referred to for the 
determination. If the X coordinate xp is smaller than 1280, 
it is determined that the cursor is located in the displayable 
area of the display device Dll. If the X coordinate xp is 
equal to or greater than 1280, it is determined that the cursor 
is located in the displayable area of the display device D12. 

If it is determined in step S2-4 that the cursor is located 
in the displayable area of the display device Dll, the CPU 
15 converts the virtual cursor coordinates Cp(xp, yp) to 
coordinates Cll(xll, yll) of the display device Dll and 
stores image data of the cursor in the video memory 17a for 
the display device Dll at addresses corresponding to the 
coordinates Cll(xll, yll) (step S2-5). 

More specifically, in step S2-5, the CPU 15 sets the X 
coordinate xll of the coordinates Cll(xll, yll) to xp/2. The 
CPU 15 also sets the Y coordinate yll of the coordinates 
Cll(xll, yll) to 480— yp/2. 

If it is determined in step S2-4 that the cursor is located 
in the displayable area of the display device D12, the CPU 
15 converts the virtual cursor coordinates Cp(xp, yp) to the 
coordinates C12(xl2, yl2) of the display device D12 and 
stores image data of the cursor in the video memory 17b for 
the display device D12 at addresses corresponding to the 
coordinates C12(xl2, yl2) (step S2-6), 

More specifically, in step S2-6, the CPU 15 converts the 
virtual cursor coordinates Cp(xp, yp) to the coordinates 
C12(xl2, yl2) of the display device D12 by subtracting 
1280 (the X coordinate of the horizontal edge of the coor- 
dinate system Cll of the display device Dll) from the X 
coordinate xp of the virtual cursor coordinates Cp(xp, yp). 
Since the pixel pitch of the display device D12 is the same 
as that of the virtual coordinate system, the Y coordinate yl2 
of the coordinates C12(xl2, yl2) of the display device D12 
is set to the Y coordinate yp. 

ITie second embodiment leaves the problem described 
with reference to FIG. 7 unsolved. In order to eliminate 
points like point E that have no corresponding points on the 
other display, the relationship between the virtual coordinate 
system and the coordinate system of the displays may be 
modified. 

A description will now be given of a third embodiment. 
FIG. 15 illustrates the relationship between the virtual 
coordinate system of the cursor and coordinate systems C21 
and C22 of display devices D21 and D22, respectively, 
according to the third embodiment. The construction of a 
computer system assumed in the third embodiment is the 
same as that of the first embodiment, and the description 
thereof is omitted. 

The virtual coordinate system Cp shown in FIG. 15 is 
related to the coordinate system C21 of the display device 
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D21 and the coordinate system C22 of the display device 
D22 in the following manner. 

lai'xpfs (13) 

5 y21'yp/5 (14) 

Jc22-(^;7-3280)/2 (15) 

ylZ'^ypfl (16) 

FIG. 16 is a flowchart showing a cursor movement 
10 process executed by the CPU 15 according to the third 
embodiment. 

When the mouse 14 is operated, the CPU 15 is supplied 

with information P(px, py) from the mouse 14 indicating the 

movement of a cursor. The CPU 15 then adds the informa- 
15 tion P(px, py) indicating the movement of the cursor to the 

current coordinates Cp(xp, yp) of the cursor in the virtual 

coordinate system Cp (steps S3-1, S3-2). 

When the information P(px, py) indicating the movement 

of the cursor is added to the current cursor coordinates 
20 Cp(xp, yp) in the virtual coordinate system Cp in step S3-2, 

the cursor position in the virtual coordinate system Cp is 

updated. 

The CPU 15 then modifies the cursor coordinates Cp(px, 
py) updated in step S3-2 so that the cursor coordinates 

25 Cp(px, py) are located in a displayable area (step S3-3). 
More specifically, in step S3-3, if the X coordinate xp of 
the cursor coordinates Cp(px, py) updated in step S3-2 is 
smaller than 0, that is, if the X coordinate xp is smaller than 
the X coordinate of the horizontal edge of the coordinate 

30 system C21 of the display device D21, the X coordinate xp 
is located inside a displayable area of the display device D21 
by setting the X coordinate xp to the X coordinate of the 
horizontal edge of the coordinate system C21 of the display 
device D21, that is, by setting the X coordinate xp to 0. If 

35 the Y coordinate yp is smaller than 0, that is, if the Y 
coordinate yp is smaller than the Y coordinate of the vertical 
edge of the coordinate systems C21 and C22 of the display 
devices D21 and D22, respectively, the Y coordinate yp is 
located inside the displayable area of the display devices 

40 D21 and D22 by setting the Y coordinate yp to the Y 
coordinate of the vertical edge of the coordinate systems 
C21 and C22 of the display devices D21 and D22, 
respectively, that is, by setting the Y coordinate yp to 0. 
If the X coordinate xp is greater than 6399, that is, if the 

45 X coordinate is greater than the X coordinate of the hori- 
zontal edge of the coordinate system C22 of the display 
device D22, the X coordinate xp is located inside the 
displayable area of the display device D22 by setting the X 
coordinate xp to the X coordinate of the horizontal edge of 

50 the coordinate system of the display device D22, that is, by 
setting the X coordinate to 6399. 

If the Y coordinate yp is greater than 2399, that is, greater 
than the Y coordinate of the vertical edge of the coordinate 
system C21 of the display device D21 and the coordinate 

55 system C22 of the display device D22, the Y coordinate yp 
is located inside the displayable area of the display devices 
D21 and D22 by setting the Y coordinate yp to the Y 
coordinate of the vertical edge of the coordinate system C21 
of the display device D21 and the coordinate system C22 of 

60 the display device D22, that is, by setting the Y coordinate 
yp to 2399. 

With the above-described arrangement, the virtual cursor 
coordinates Cp(xp, yp) are located in the coordinate systems 
C21 and C22, that is, in the displayable area of the display 
65 devices D21 and D22. 

Having located the virtual coordinates Cp(xp, yp) in the 
coordinate systems C21 and C22 of the display devices D21 
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and D22, respectively, the CPU 15 then determines whether 
the cursor is located in the displayable area of the display 
device D21 or the displayable area of the display device D22 
(step S3-4). 

More specifically, in step S3-4, the X coordinate xp of the 
virtual cursor coordinates Cp(xp, yp) is referred to for the 
determination. If the X coordinate xp is smaller than 3200, 
it is determined that the cursor is located in the displayable 
area of the display device D21. If the X coordinate xp is 
equal to or greater than 3200, it is determined that the cursor 
is located in the displayable area of the display device D22. 

If it is determined in step S3-4 that the cursor is located 
in the displayable area of the display device D21, the CPU 
15 converts the virtual cursor coordinates Cp(xp, yp) to 
coordinates C21(x21, y21) of the display device D21 and 
stores image data of the cursor in the video memory 17a for 
the display device D21 at addresses corresponding to the 
coordinates C21(x21, y21) (step S3-5). 

More specifically, in step S3-5, the CPU 15 sets the X 
coordinate x21 of the coordinates C21(x21, y21) to xp/5. 
The CPU 15 also sets the Y coordinate y21 of the coordi- 
nates C21(x21, y21) to 480-yp/2. 

If it is determined in step S3-4 that the cursor is located 
in the displayable area of the display device D22, the CPU 
15 converts the virtual cursor coordinates Cp(xp, yp) to the 
coordinates C22(x22, y22) of the display device D22 and 
stores image data of the cursor in the video memory 17b for 
the display device D22 at addresses corresponding to the 
coordinates C22(x22, y22) (step S3-6). 

More specifically, in step S3-6, the CPU 15 converts the 
virtual cursor coordinates Cp(xp, yp) to the coordinates 
C22(x22, y22) of the display device D22 by subtracting 
3200 (the X coordinate of the horizontal edge of the coor- 
dinate system C22 of the display device D22) from the X 
coordinate xp of the virtual cursor coordinates Cp(xp, yp) 
and then dividing the result by 2, and by dividing the Y 
coordinates yp by 2. 

With the above arrangement, movement across 5 pixels in 
the virtual coordinate system corresponds to movement 
across 1 pixel in the coordinate system C21 of the display 
device D21. Movement across 2 pixels in the virtual coor- 
dinate system corresponds to movement across 1 pixel in the 
coordinate system C22 of the display device D22. Therefore, 
movement across 5 pixels on the display device D21 cor- 
responds to movement across 2 pixels on the display device 
D22. Since the ratio between the pixel count of the display 
device D21 and that of the display device D22 is 2:5, the 
cuirsor movement can be processed in an identical manner in 
the display device D21 and in the display device D22. 

While it is assumed in the above description that the 
mouse cursor is displayed on one display means at a time, 
portions of the coordinate system C21 and the coordinate 
system C22 may be overlapped so that the mouse cursor is 
displayed on two display means at the same time. 

A description wiU now be given of a fourth embodiment 
of the present invention. FIG. 17 illustrates the relationship 
between the virtual coordinate system of the cursor and 
coordinate systems CI and C2 of display devices Dl and 
D2, respectively, according to the fourth embodiment. FIG. 
18 is a flowchart showing a cursor movement process 
executed by the CPU 15 according to the fourth embodi- 
ment. The construction of a computer system assumed in the 
fourth embodiment is the same as that of the first 
embodiment, and the description thereof is omitted. 

In the fourth embodiment, the coordinate system CI of the 
display device Dl and the coordinate system C2 of the 
display device D2 are made to overlap each other in a 
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hatched overlapping area CI -2. The cursor at the coordinates 
located in the overlapping area is displayed both on the 
display device Dl and the display device D2. 

When the mouse 14 is operated, the CPU 15 is supplied 

5 with information P(px, py) from the mouse 14 indicating the 
movement of a ciusor. The CPU 15 then adds the informa- 
tion P(px, py) indicating the movement of the cursor to the 
current coordinates Cp(xp, yp) of the cursor in the virtual 
coordinate system Cp (steps S4-1, S4-2). 

10 When the information P(px, py) indicating the movement 
of the cursor is added to the current cursor coordinates 
Cp(xp, yp) in the virtual coordinate system Cp in step S4-2, 
the cursor position in the virtual coordinate system Cp is 
updated. 

15 The CPU 15 then modifies the cursor coordinates Cp(px, 
py) updated in step S4-2 so that the cursor coordinates 
Cp(px, py) are located in a displayable area (step S4-3). 

More specifically, in step S4-3, if the X coordinate xp of 
the cursor coordinates Cp(px, py) updated in step S4-2 is 

20 smaller than 0, that is, if the X coordinate xp is smaller than 
the X coordinate of the horizontal edge of the coordinate 
system CI of the display device Dl, the X coordinate xp is 
located inside a displayable area of the display device Dl by 
setting the X coordinate xp to the X coordinate of the 

25 horizontal edge of the coordinate system CI of the display 
device Dl, that is, by setting the X coordinate xp to 0. If the 
Y coordinate yp is smaller than 0, that is, if the Y coordinate 
yp is smaller than the Y coordinate of the vertical edge of the 
coordinate systems CI and C2 of the display devices Dl and 

30 D2, the Y coordinate yp is located inside the displayable area 
of the display devices Dl and D2 by setting the Y coordinate 
yp to the Y coordinate of the vertical edge of the coordinate 
systems CI and C2 of the display devices Dl and D2, that 
is, by setting the Y coordinate yp to 0. 

35 If the X coordinate xp is greater than 2779, that is, if the 
X coordinate is greater than the X coordinate of the hori- 
zontal edge of the coordinate system C2 of the display 
device D2, the X coordinate xp is located inside the dis- 
playable area of the display device D2 by setting the X 

40 coordinate xp to the X coordinate of the horizontal edge of 
the coordinate system of the display device D2, that is, by 
setting the X coordinate to 2779. 

If the X coordinate xp is smaller than 1180 and the Y 
coordinate yp is greater than 959, that is, greater than the Y 

45 coordinate yp of the vertical edge of the coordinate system 
CI of the display device Dl, the Y coordinate yp is located 
inside the displayable area of the display device Dl by 
setting the Y coordinate yp to the Y coordinate yp of the 
vertical edge of the coordinate system CI of the display 

50 device Dl, that is, by setting the Y coordinate yp to 959. 
If the Y coordinate yp is greater than 1179, that is, greater 
than the Y coordinate of the vertical edge of the coordinate 
system C2 of the display device D2, the Y coordinate yp is 
located inside the displayable area of the display device D2 

55 by setting the Y coordinate yp to the Y coordinate of the 
vertical edge of the coordinate system C2 of the display 
device D2, that is, by setting the Y coordinate yp to 1179. 

With the above-described arrangement, the virtual cursor 
coordinates Cp(xp, yp) are located in the coordinate systems 

60 CI and C2, that is, in the displayable area of the display 
devices Dl and D2. 

Having located the virtual coordinates Cp(xp, yp) in the 
coordinate systems CI and C2 of the display devices Dl and 
D2, respectively, the CPU 15 then determines whether the 

65 cursor is located in the displayable area of the display device 
Dl or the displayable area of the display device D2 (steps 
S4-4, S4-6). 
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More specifically, in steps S4-4 and S4-6, the X coordi- 
nate xp of the virtual cursor coordinates Cp(xp, yp) is 
referred to for the determination. If it is found in step S4-4 
that the X coordinate xp is smaller than 1280, it is deter- 
mined that the cursor is displayed only on the display device 5 
Dl or is displayed in the overlapping area Cl-2. If the X 
coordinate xp is equal to or greater than 1280, it is deter- 
mined that the cursor is displayed only on the display device 
D2, If it is found in step S4-6 that the X coordinate xp is 
smaller than 1180, it is determined that the cursor is dis- ao 
played only on the display device Dl. 

If it is determined in steps S4-4 and S4-6 that the cursor 
is displayed only on the display device Dl, the CPU 15 
converts the virtual cursor coordinates Cp(xp, yp) to coor- 
dinates Cl(xl, yl) of the display device Dl and stores image is 
data of the cursor in the video memory 17a for the display 
device Dl at addresses corresponding to the coordinates 
Cl(xl, yl) (step S4-5). 

More specifically, in step S4-5, the CPU 15 sets the X 
coordinate xl of the coordinates Cl(xl, yl) to xp/2. The 20 
CPU 15 also sets the Y coordinate yl of the coordinates 
Cl(xl, yl) to yp/2. 

If it is determined in step S4-4 that the cursor is displayed 
only on the display device D2, the CPU 15 converts the 
virtual cursor coordinates Cp(xp, yp) to the coordinates 25 
C2(x2, y2) of the display device D2 and stores image data 
of the cursor in the video memory 17b for the display device 
D2 at addresses corresponding to the coordinates C2(x2, y2) 
(step S4-7). 

More specifically, in step S4-7, the CPU 15 converts the 30 
virtual cursor coordinates Cp(xp, yp) to the coordinates 
C2(x2, y2) of the display device D2 by subtracting 1180 (the 
X coordinate of the horizontal edge of the coordinate system 
CI of the display device Dl) from the X coordinate xp of the 
virtual cursor coordinates Cp(xp, yp). Since the pixel pitch 35 
of the display device D2 is the same as that of the virtual 
coordinate system, the Y coordinate y2 of the coordinates 
C2(x2, y2) of the display device D2 is set to the Y coordinate 

yp- 

If it is found in step S4-6 that the X coordinate xp is equal 40 
to or greater than 1180, it is determined that the cursor is 
located in the overlapping area Cl-2 where the displayable 
area of the display device Dl and the displayable area of the 
display device D2 overlap each other, both the steps S4-5 
and S4-7 are executed so that the cursor is displayed on both 45 
the display device Dl and the display device D2. 

With the above arrangement, the cursor at the coordinates 
located in the overlapping area Cl-2 is displayed both on the 
display device Dl and the display device D2. Therefore, it 
is easy to keep track of the cursor position and the oper- 50 
ability is improved. 

Briefly reviewing, the present invention resolves or 
relieves the following problems inherent to the related art: 

1) Inability t o change the rate of movement of the c ursor 
depending onl he display means . 55 

2) InaKlity ^to match the on^reen distance of cursor 
movement on one display means with that ot another display 
means in response to a given physical movement of a mouse, 

3) Ina bility to match_the on-screen _rate,o Lcursor mov e- 
ment on one display means with that of another displa y 60 
me ans in response iaa.givc n physical movement of a mouse . 

4) Unnatural movement of the cursor between the display 
means. 

A description will now be given of variations of the fourth 
embodiment. 65 

In a first variation, the coordinate system CI of the display 
device Dl having a pixel count of Bl and the coordinate 
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system C2 of the display device D2 having a pixel count of 
B2 larger than the pixel count Bl are connected to each other 
such that the coordinate axes are aligned with each other. A 
cursor position calculation is introduced such that the greater 
the values of the cursor coordinates on the display device 
D2, the smaller the amount of movement of the cursor on the 
display device D2 in response to a unit mouse movement. In 
this way, smooth cursor movement in the overlapping area 
is ensured. 

In a second variation, the coordinate system CI of the 
display device Dl having a pixel count of Bl and the 
coordinate system C2 of the display device D2 having a 
pixel count of B2 larger than the pixel count Bl are 
connected to each other such that the coordinate axes are 
180** horizontally offset from each other (see FIG. 19). A 
cursor position calculation is introduced such that the greater 
the values of the cursor coordinates on the display device 
D2, the greater the amount of movement of the cursor on the 
display device D2 in response to a unit mouse movement. 
The second variation also ensures smooth cursor movement 
in the overlapping area. 

While the first and second variations ensure smooth 
movement of the cursor by controlHng the cursor movement 
depending on the pixel count of a display device. The cursor 
movement may be controlled depending on the pixel pitch. 

For example, a thi rd variation of the fourth em bodiment 
may brsuch that the coordinate system C51 of (he display 
device D51 having a pixel pitch of SI mid tlitJ cooi dinate 
system C52 of the display device D52 tiaViug a-pixel pitch 
of S2 greater than the pixel pitch SI are connected to each 
other such that the coordinate axes are aligned. A cursor 
position calculation is introduced such that the greater the 
values of the cursor coordinates on the display device D51, 
the smaller the amount of movement of the cursor on the 
display device Dl in response to a unit mouse movement. As 
a result, the cursor movement per a unit mouse movement 
becomes small as the cursor approaches the display device 
D52 so as to become more like the movement on the display 
device D52 in the overlapping area. In this way, smooth 
cursor movement between the display device D51 and the 
display device D52 is ensured. 

A fourth variation of the fourth embodiment will be 
described. The coordinate system C51 of the display device 
D51 having a pixel pitch of SI and the coordinate system 
C52 of the display device D52 having a pixel pitch of S2 
greater than the pixel pitch SI are connected to each other 
such that the coordinate axes are 180° horizontally rotated 
from each other (see FIG. 19). A c ursor port ion calculation 
is in troduced su ch that the greater the values ot the-ettfs ef^ 
co(5f3i nat^ on tne display device USI, the greater the 
amou^Tof movement of the cursor o n the display device D l 
in response to a unit mouse movement. As a result, the 
cuiprjiiQvement r^en ajinit mouse_movement becomes great 
as t he cursor moves away from the display device D52'so ^s 
to become more like the movement on the display device 
D52^ the overlapp iug aiea. hi this way, Smooth cu'rsor 
movement betw e en the dis p lay do vi ce-DSl-and-tfac'Tiisplay 
de\^ice u52:fe:siisiiiStlSince- me cursorTt a positj oaxtn the 
displ ay device Dl away from the display deAi c£L-D2 is 
movcjj_aLa rate ada pted for the pixclcount of the display 
devicc-&Mhc.c ursor can be moved'cfficiently on the display 
device Dl. 

It is-t0"be noted that the first through fourth embodiments 
of the present invention could equally be applied to a 
desktop personal computer system and a notebook personal 
computer system characterized by a small displayable area. 

FIG. 20 shows a schematic construction of a notebook 
personal computer system to which the embodiments of the 
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present invention could be applied. Referring to FIG. 20, a 
notebook personal computer system comprises a notebook 
personal computer 18, an auxiliary display 19 and an inter- 
face cable 20. 

The notebook personal computer 18 is provided with a 5 
display ISa, a keyboard lib and a pointing device 11c. The 
auxiliary display 19, connected to the nolebook personal 
computer via a digital interface, is designed to display a 
work area different from the area displayed by the display 
ISa. 

When a cursor movement is prescribed by the pointing 
device 11c, one of the cursor movement processes described 
with reference to FIGS. 11 through 16 is employed depend- 
ing on the pixel count of the display IHa and the auxiliary 
display 19. Thus, smooth cursor movement between the 
display IHa and the auxiliary display 19 is ensured allowing 
efficient operation on the notebook personal computer sys- 
tem. 

The present invention is not limited to the above 
described embodiments, and variations and modifications 
may be made without departing from the scope of the 
present invention. 

What is claimed is: 

1. An image display system provided with a plurality of 
display means and a pointing device for moving a cursor 
between said plurality of display means, comprising: 

cursor position detecting means for detecting a cursor 
movement input that corresponds to an operation of the 
pointing device; and 

cursor movement control means for moving the cursor 30 
commensurate with the operation of the pointing device 
such that, given the same cursor movement input 
detected by said cursor position detecting means, the 
number of pixels traversed by the cursor differs from 
one display means to another in a situation where 35 
different images are displayed on the plurality of dis- 
play means, 

wherein each of the plurality of display means have 
different imaging capabilities. 

2. The image display system as claimed in claim 1, further 40 
comprising setting means for setting the amount of 
on-screen cursor movement to adapt for a displayable area 

of each display means, commensurate with the cursor move- 
ment input detected by said cursor position detecting means. 

3. The image display system as claimed in claim 1, 45 
wherein said cursor movement control means changes the 
amount of on-screen cursor movement, commensurate with 
the cursor movement input detected by said cursor position 
detecting means, depending on a pixel count of said plurality 

of display means. 50 

4. The image display system as claimed in claim 1, 
wherein said cursor movement control means changes the 
amount of on-screen cursor movement, commensurate with 
the cursor movement input detected by said cursor position 
detecting means, depending on a pixel pitch of said plurality 55 
of display means. 

5. The image display system as claimed in claim 1, 
wherein said cursor movement control means change an 
orientation of on-screen cursor movement from one display 
means to another, commensurate with the cursor movement 60 
input detected by said cursor position detecting means. 

6. An image display system provided with a plurality of 
display means and a pointing device for moving a cursor 
between said plurality of display means, comprising: 

cursor position detecting means for detecting a cursor 65 
movement input that corresponds to an operation of the 
pointing device; and 



cursor movement control means for moving the cursor 
commensurate with the operation of the pointing 
device, wherein 

a coordinate system for each of said plurality of display 
means that is located on a coordinate system for said 
pointing device such that coordinate axes of the coor- 
dinate system for each of said plurality of display 
means are determined depending on a pixel arrange- 
ment of each of said plurality of display means, and 

said cursor movement control means maps a cursor move- 
ment input on the coordinate system for said pointing 
device to the coordinate system for each of said plu- 
rality of display means, thus ensuring required 
on-screen movement on each of said plurality of dis- 
play means. 

7. The display system as claimed in claim 6, wherein 
coordinate systems for at least two of said plurality of 
display means overlap each other on the coordinate system 
for said pointing device. 

8. The image display system as claimed in claim 6, 
wherein 

said plurality of display means include a first display 
means having an on-screen pixel count of Bl and a 
second display means having an on-screen pixel count 
of B2 smaller than the pixel count of Bl, a first 
coordinate system of said first display means being 
related to a second coordinate system of said second 
display means such that coordinate axes of said first 
and second coordinate systems are aligned with each 
other; and 

said cursor movement control means controls on-screen 
cursor movement such that the greater the coordinate 
values of the cursor on said first coordinate system of 
said first display means, the smaller the amount of 
on-screen cursor movement. 

9. The image display system as claimed in claim 6, 
wherein 

said plurality of display means include a third display 
means having an on-screen pixel count of Bl and a 
fourth display means having an on-screen pixel count 
of B2 smaller than the pixel count of Bl, a third 
coordinate system of said third display means being 
related to a fourth coordinate system of said fourth 
display means such that coordinate axes of said third 
and fourth coordinate systems are 180° horizontally 
offset from each other; and 

said cursor movement control means controls on-screen 
cursor movement such that the greater the coordinate 
values of the cursor on said third coordinate system of 
said third display means, the greater the amount of 
on-screen cursor movement. 

10. The image display system as claimed in claim 6, 
wherein 

said plurality of display means include a fifth display 
means having an on-screen pixel pitch of SI and a sixth 
display means having an on-screen pixel pitch of S2 
greater than the pixel pitch of SI, a fifth coordinate 
system of said fifth display means being related to a 
sixth coordinate system of said sixth display means 
such that coordinate axes of said fifth and sixth coor- 
dinate systems are aligned with each other; and 

said cursor movement control means controls on-screen 
cursor movement such that the greater the coordinate 
values of the cursor on said fifth coordinate system of 
said fifth display means, the smaller the amount of 
on-screen cursor movement. 
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11. The image display system as claimed in claim 6, 
wherein 

said plurahty of display means include a seventh display 
means having an on-screen pixel pitch of SI and a 
eighth display means having an on-screen pixel pitch of 5 
S2 greater than the pixel pilch of SI, a seventh coor- 
dinate system of said seventh display means being 
related to a eighth coordinate system of said eighth 
display means such that coordinate axes of said seventh 
and eighth coordinate systems are 180° horizontally 10 
ofiket from each other; and 

said cursor movement control means controls on-screen 
cursor movement such that the greater the coordinate 
values of the cursor on said seventh coordinate system 
of said seventh display means, the greater the amount 
of on-screen cursor movement. 



027 Bl 

20 

12. An image display system provided with a plurality of 
display means and a pointing device for moving a cursor 
between said plurality of display means, comprising: 
cursor position detecting means for detecting a cursor 
movement input that corresponds to an operation of the 
pointing device; and 
cursor movement control means for moving the cursor 
commensurate with the operation of the pointing device 
such that, given the same cursor movement input 
detected by said cursor position detecting means, the 
number of pixels traversed by the cursor differs from 
one display means to another based upon a display 
capability of each of the plurality of display means, 
wherein 

each of the plurality of display means have different 
imaging capabilities. 

♦ * ♦ * ♦ 
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